SRB CRITICAL ITEMS LIST
SUBSYSTEM:  RANGE SAFETY COMMAND DESTRUCT

ITEM NAME: MASA Srandard Datonator, (NSO

PARTMOQ.: SEB 26100491201 FR CODE: A3
TTEM CODE: T0-12 REVISTOM:. Basic
CRITICALITY CATEGORY: 1 ] EEACTION TIME: Immediara
NGO REQUIRED: 2 DATE: March 31, 19958 —
CRITICAL PHASES: Final Countdown, Boost EUPERCEDES: March 1, 19904 .
s

FMEA PAGE NO.: F-43 ANALYST: T.L. Burtke/S Roncy —_—
SHEETi1OF 3 APPROVELD: P.Kalia

DCRAA

FAJILURE MODE AND CAUSES: Premature operation {one or both N3Ds) caused by:

: 0 Iacreased Sensitivity Dne 1o Contaminabon
¢ Elecirumapnelic o High Temperzture

Interierence o ShockfVibration
¢  Electrostatic Dischargc

FAILURE EFFECT SUMMARY: Premarure firing of the Range Safety Sysiem destruct ordnance during countdown
ot boast leads to fire and vaplosion of the Orbiter! ET resulting in the loss of mission, vebrehe znd crew,

RATIONALE FOR RETENTION:

A, DESIGN

¢ The NED is GEFE supplied by Johnson Space Center (JSC) and comsists of a NASA Standard Initiator (NS
(SEB261 001) with & backup ring welded 10 the bady of the NASA Standard Detonator. The N3I is contrelled
by spoeificalion SKB26100066 and drawing SEB2G100001. The NSD design is controlied by drawing
SER2 100094 and specification SEB26100097, Detonater uses RDX and lead azide explosive mix for hi-temp
protection. NSI meels EMT compatibility per MO999-0002. Firing cireuitry consisis of twisted shielded pairs for
Electromagmatic Interference (EMT) and Radio Frequency Inlerfcrence (RET) protection. Pyro Initiator Controller
(FIC} is two failurs wlerant for protection apainst an erronsons outpul,

B Cuzlification:

Qualification Tesis: Detonator ariginally qualificalion tested for Apolle in 1965, Addidoenally qualified for
orbiter umnbitical attach per
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FM Coda: H-12-A03 Date: March 31. 1998

vertilization requirement (CK) 45-365330 and with the 3/d inch frangibienut agigmbion et verified no fire
when exposed o 340F for 1 hour {maximum expectad temperature is ambient). NSI has heen gualified o a no
fire condition when subjected to 1 wattyl amp for 5 minmes. CR-45-114-001%.0003, CR-25-453-002 | -000%:
SKE261 00057,

Diezsign Verification Test: NST and wiring was tested for close proximity BT soscepiibility prior o Apollo-Soyur
Tesl Project (ASTF).

0 The NST passed exposure w o esl corents of 40 kiloamperes. The PIC/cahle/M™SI combination 1ested with. no
Failures i al Jeast &40 volis during lighining Lesi oo the shattle 3R B nozzle severence system. L&T roport 624,

B. TESTING
YENCOR BELATED TESTING

0 Accepuance Tests: Acceptance tests include rensile test (3 coupons from same heat reat), examination of product
{weight, workmanship, finish, dimensions, consuucton, and cerified M&P). Bridgewire resistance and 30 volt
insulation resistance test for N3I Newwron and X-rey {Presence of explosive mix, no foreign matenal, and proper
assembly). Leakage {1 X 10-6 CC per sec helium). end weight (prye charge and all other canndge parts
weighed pre- and post-assembly. Tolels must be within specified wlerance). CR-45-4533-0021-0009, ATP 5044;
SKB261 AT,

K3SC RELATED TESTING
0 Thefollowingtestsches klonhecflcosofstray eletromagznetic interference.

o Integrated power OW Sway Vohape Test is performed per OMESD File T, Yol. 1 reguircment number
S00000.140. {EML, Electostatic Discharge)

o Integrated Power "OFF Stray Voltage Tesl 5 checked per OMRSD File II, Val. |, requirement numbers
SOOGEN 835 (EMI, Elecirowialic Discharge)

DN 033

o GO PIC tesi with live pyrotechnics per OMRSD File 11, ¥olume 1 requirement no. SO0000.410. (EMI,
Electrosiatic Discharge)

o GO PIC 1c51 with tve pyrotechnics during Taunch coantdown per OMRSD File I, Velume 1, requirement no.
SFAQ.01S. (EMI, Electrostetic Discharge)

The above referenced OMESD testing is performed for every flight
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FM Code: 70-12-A03 Date: March 31, 1998

C.

il

INSPECTION
VENDOR RELATED INSPECTION

Receiving Tnspeetion:
Raw Malerial is verified by inzpection te assure specific shuttle requirements are satisfied, (Centaminasion)
Confamipation Control:

Comamination control and eorrosion prolcetion processes and stofage environments are ponitored and veri fod
by inspection. (Contamination)

AssemblyfInstaliation:

Sclecled manufacturing/assembly steps are identificd by MASA and quality assurance and veriified by
Governmen! Inspection Mandawory Inspection Foints (MIPS), {All Failure Canses)

Nondestruclive Evalualion:

Parts are X-rayed and IN-rayed tu verify comect assembly and prasence of all detail parts und cxplosives, X-rays
and N-rays are reviewed by vendor, DCMC, and NASA quality and engineering. (Contamination)

Critical Processes:

All manufaciuring processes such as welding, plating, heal Irealing, passivation and ancdizing are verified by
Inspection. (All Failures)

Storage:

Sterage environment verified by inspection. (ContaminationHigh Temperature)

K5C RELATED INSPECTION

Receiving inspection verifies that the NSDs have been NMight cemtified by JSC as required by NSTS 05060 per
OMRSED Filz ¥, ¥olume |, neguirement ne, BOOOFL.00Z, (All Failure Canses)

Verification that insclation resistance test is acueptable per OMRSD File ¥, Yolume 1, Tegquirement no.
BOOIFL.001. {Elecrostabe Discharge)

Inspectinn for damage and comammation per OMRSD File ¥, Valume 1. requirement no. BOUOFL.0O1.
{Contarmination)

Bonding between all memallic faying surfaces is verified per OMRSD File ¥V, Volume 1, rzquitenmen] poy,
BT5000.020. (Electrostans Dischargs)

Ehelf life is verified by SPC Quality. {Ineraased Sensitivity due to Conlamination}
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FM {Code: 70-12-A03 Date: March 31, 1998
0. FAILURE HISTORY

{Q  Failure Hittoriss may be obiined from the PRACA datahase.

L. OPERATIONAL USE

o Mot applicable o ihis failure mode.
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